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THE INSULATION OF ELECTRIC MACHINES

liable to occur in cases where the cotton insulation on the wire is
not first carefully dried out. It is sometimes maintained that the
first thin layer of green corrosion protects the copper from deeper
which experienced varnish and paint makers furnished us. Linseed oil is a
commercial commodity solely because of the rapidity, as compared with all
other oils, with which it absorbs oxygen. A method of arresting the oxida-
tion of a film of linseed oil at any desired point would be of immense
value to the electrical fraternity. "We cannot hope to arrest the oxida-
tion of a film of linseed oil at any particular point. It continues to
oxidise until it becomes a brittle, cracked, and utterly defenceless mass, so
far as its capacity to prevent the passage of any stray electric current is
concerned. More electrical apparatus have been reconstructed or repaired
because of the oxidation and other defects of linseed oil than of all other
causes put together.
" A great many electricians like to claim that their apparatus is well
ventilated. 'Well ventilated' also means 'well oxidised.' There are very
few armatures which are not' well ozonised7 also.
"When the wearer of a black coat leans against the white trimmings
of a house which was painted with linseed oil and white lead last
spring, he has to dust himself off, simply because the oil which should
have held the pigment to the house has been totally destroyed by atmo-
spheric action. It is because of this quality of linseed oil that we are com-
pelled to have a varnishing day in our art galleries; and it has never been
disputed that thoroughly oxidised linseed oil is not only soluble in water,
but is hygroscopic, since that fact was established many years ago by eminent
German authorities.
" We had to consider that an insulating compound might be used some day,
in a generator located on top of a steel penstock in an isolated power-house
where there was no heat, and that when the generator should shut down, it
would attract moisture at a tremendous rate by condensation. It would not
run a week under these conditions if it were insulated with a linseed oil
preparation. It is well known that a series of chemical actions may take
place in an electrical machine, wherein linseed oil may be found wholly
responsible for the presence of water even before the oxidation of the oil has
reached the advanced stage. This occurs when an atom of hydrogen in the
oily acids of the varnish is replaced by an atom of copper. The ejected atom
of hydrogen selects a pair of friends from the oxide on the wire and thus
produces water. Only one material was able to pass these tests for the
exclusion of moisture under practical conditions, that being the high melting-
point paraffin compound, whose widely successful use has brought to me the
honour of delivering this address.
"A particular point which led us to the adoption of this material is its
capacity to withstand high temperatures for a great length of time and still
maintain its original plastic condition. The vibration in a high-speed armature
probably equals that in any mechanical device when the shattering jars of
gear connections are taken into consideration, and when street railway
machinery is added to the list of apparatus under consideration.